Measles is a highly contagious vaccine-preventable disease that still causes epidemics around the world. Because of the highly contagious nature of this virus, an estimated 400,000 to 500,000 cases were reported annually in the United States before the release of the vaccine in 1963. 1, 2 At that time, it was estimated that up to 3.5 million individuals, equivalent to all the children born each year, were infected. 1 More than 90% of U.S. citizens had been infected by the time they were 15 years old. 3 The measles vaccine has eliminated the occurrence of epidemics in the United States and other regions of the world in which it has been widely adopted. Unfortunately, measles remains common in underdeveloped countries, and the incidence is increasing worldwide. 3 The measles virus is transmitted via airborne or droplet exposure. 4 The virus incubates for 10 to 12 days, at which time the prodromal phase begins. 1, 4 Symptoms include an increasing fever, cough, coryza, conjunctivitis, and Koplik spots. Koplik spots are blue-white spots that appear on the buccal mucosa and are responsible for the spread of the virus before and after the skin rash develops. 1 At approximately day 14, a maculopapular rash starts to appear. The rash characteristically begins at the hairline and continues down the face and neck before spreading to the extremities. The rash lasts 5 to 6 days before fading in the same sequence that it appeared. Measles can result in severe complications such as pneumonia, otitis media, diarrhea, encephalitis, or death. 3, 4 According to the Council of State and Territorial Epidemiologists, the illness is defined by a generalized rash lasting greater than 3 days, a temperature above 101°F (38.3°C), and a cough, coryza, or conjunctivitis. 2, 5 Even if this definition is met, laboratory tests are needed for a clinical diagnosis to occur. Laboratory evidence consists of a positive serologic test for the measles immunoglobulin M antibody, a substantial increase in the measles immunoglobulin G antibody, isolation of measles virus from a clinical specimen, or detection of measles virus-specific nucleic acid by polymerase chain reaction. 2, 5 Clinical diagnosis can also be made if all specifications of an illness are met and epidemiologic linkage to a confirmed case of measles is present. 5 The Advisory Committee on Immunization Practices (ACIP) recommends all children receive two doses of the measles vaccine, available in the United States as a combination containing measles, mumps, and rubella (MMR) vaccines. 1 The first dose is scheduled to be administered between 12 and 15 months of age and the second dose between 4 and 6 years. 1 The second dose of vaccine is not meant to boost the first but to provide immunity for those who did not respond to the initial dose. Approximately 99% of those receiving both doses develop serologic immunity, which is thought to provide lifelong protection. Individuals who lack evidence of immunity should be vaccinated, even if they believe they have received the vaccination previously. Evidence of immunity includes documentation of two doses of the vaccine, laboratory evidence of immunity, birth before 1957, or documentation of physician-diagnosed disease. For instances in which vaccination is occurring outside the schedule, two doses of vaccine should be administered and separated by a minimum of 28 days.
Because MMR is a live virus vaccine, it is contraindicated in patients who are immunosuppressed or have received a blood product.
In 2011, substantial outbreaks occurred in European countries. As of October 26, 2011, 26,074 cases were reported in 36 of the 53 European Region member states. 6 Of these cases, 45% of infected individuals had not been vaccinated and the vaccination status was unknown in 45%. 6 These
7 This is a substantial increase from 2001 to 2008, when a median of 56 (range 37-140) measles cases were reported annually. 7 A total of 166 (75%) of these infected individuals were unvaccinated or had unknown vaccination status, and 32% of these cases resulted in hospitalization. 7 Some of those who contracted measles were too young for immunization. However, 70 of these individuals were not vaccinated because of religious, philosophical, or personal objection. Vaccinations could have prevented a majority of these infections.
Measles outbreaks occur in both vaccinated and unvaccinated individuals. Measles cases in vaccinated individuals have caused speculation about a decrease in the efficacy of the vaccine. A small percentage of individuals receiving two doses of the vaccine never develop immunity. 8 Other infections such as HIV have caused a decrease in the effectiveness of the vaccine and an increase in the transmissibility of measles. 4 Lack of im-Vaccine update vide some protection. 2, 4 Another option is the administration of immune globulin within 6 days of exposure. 2, 4 Immune globulin is also recommended for susceptible individuals who have been in close contact with the infected patient. The recommended dose is 0.25 mL/kg, with a maximum of 15 mL given intramuscularly. 3 The American Academy of Pediatrics (AAP) and the World Health Organization have made recommendations for the use of vitamin A in children with measles, as it has been shown to decrease morbidity and mortality in this population. 4 In the United States, AAP specifically intends this recommendation to include children 6 months to 2 years of age who are hospitalized with measles or children in this age range with measles who are immunosuppressed, are known to have a vitamin A deficiency, or have emigrated from a region with high measles mortality rates. 4 Measles outbreaks continue to plague populations in both developed and underdeveloped countries. In a culture where international travel is so common, staying up to date on outbreaks in other regions of the world is necessary. To gain control of this disease, pharmacists should help their communities recognize when outbreaks are occurring and be well versed on how to respond. By early recognition and referral of a measles case, potential spread can be limited. Through vaccine advocacy, cases can be prevented. munity after a single dose of the vaccine led to large outbreaks in the 1980s.
1 This is the basis of the 1989 ACIP recommendation for routine receipt of a second dose of measles vaccine.
1 Improper vaccine storage and handling, vaccination too early in age, and subclinical disease are other causes of susceptibility, enabling outbreaks. 9 The majority of outbreaks occur in unvaccinated persons in which the virus can spread rampantly. Potential reasons people do not get vaccinated include misperceptions about vaccination, philosophical views, lack of education on the disease, and (in some areas) lack of vaccine availability. 8 Lack of direct experience with measles leaves some parents and even clinicians unaware of the dangers associated with the disease. These individuals often lack urgency in getting themselves or their children vaccinated, contributing to a pool of susceptible people. 8 Most of the U.S. measles cases in recent years originated from international travel. A single case can spark large outbreaks if brought into undervaccinated populations. 2 When this occurs, public health workers implement procedures to prevent spread. Each state and territory has regulations or laws for the reporting and control of diseases. All suspected measles cases should be reported promptly to the state's health department. 2 Efforts should be made to obtain specimen for virus isolation on all suspected cases for the epidemiological investigation. This is done to identify the source of the infection and assess the potential for further transmission. All susceptible contacts identified should be vaccinated. If the susceptible individual refuses to be vaccinated, quarantine measures may need to be taken to prevent spread.
If contacts are identified within 72 hours of exposure, they are candidates for the measles vaccine. 2 Vaccination within 72 hours has been shown to pro-
